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£w<Hj= (Forward Error Correction : FEC)^ 

Log-Map ^^^^.cf Max-Log-Map °^JL^#^.i^- ^^9) 

^7} ^ ^s. £ 

7)^, ^ #^5. ^JiS}- a>^ ^^L# u-^H #^*Kr *fl2^ 

7)2r, #7l ^111^^71 ^ ^12^^7151 ^l-§-^H #^5. ^iL^T ^ 

tr ^7> ^iL-I- Tfl^j-a} #^§>^ ^3^^7lSf, >S-7l ^I35i^7l^ #^ofl 7 >^ 
*1« ^11^^71^, ^"71 ^ 57^ TflXVSH 

#3*Rr ^ & ^l^^f, & ^l^S^Ei #33^ &4 ^"71 ^1# 
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£. 6 

SL^- ^ , Log-Map °^J1^^, Max-Log-Map -"-g^ 41 
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Eji ^-Jl4 43: ^ ^{DECODING APPARATUS AND METHOD OF TURBO CODE} 

5. l£- 4€r 24 max-Log-MAP algorithm^: 3-§-tr turbo decoder 4 

SL 2^ ^- ^oj) 44 °J44 42 Al^ k^Ai ^cfl metric M n (0)4 ^ €■ 
metric M n (l)4 ^ ^44 4^ jH^-IE, 

51 3£r ^ofl 4^ 24 Max-Log-MAP algorithm^ 4?r <y44 Aj^-^ tfl^ 5. 
:z-f5l4 ^il £ ti>4 411 ^tr ^-7> ^iL-fr ^4*>4 4tr H-SL, 

£ 4^ >£^4 «a -^a! oflofl 44 0)44 4-5. 4^0^ # 
* 4*fl metric $:4, ^f- metric ^aH % 7 ] 4^. ^je, 

51 5^r <£X\ cflofl 451- oj^ol Jijr 4^0^ ^ ^ofl cfl^ 

-^-7]- ^J±# ^^^71 4?r «- ^SL, 

51 6^ ^341 44 -¥-4 ^J±# ^^.tb tiSr 7^44 4tr # 

51 7 ^ £ 8£r EP size7> 3864°lJl, overall code rate°l 1/2^ ^-f^l rfltb 
turbo decoder 41 44^ BER ^ FER ^41" 514 *V e4, 
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S. 9 ^ 5. 10-Sr Eb/No=1.3 dB°fl^ a>4 411 4^ ■' log2 MaxLogMAP'^ ^^uf 
'mod MaxLogMAP'^ 'MaxLogMAP with FG'-^ 'MaxLogMAP'^ «1 

2t 

£. 11 ^ £. 12^ EP size7> 792°}JL, effective code rate°l 1/5^1 ^-$-^1 tfltr 
BER & FER ^ ^ H^l* 

£ 13 5? £ 14^ Eb/No=0.7 dB<*IM EP size=792<?l ^-f tflsfl «>^- ^-S^l ttj-s. 

£ 15 5? S. 16£r EP size7> 3864°lJL, effective code rate°l 1/2^1 ^-f , 
Eb/No=1.2dB<HH SNR mismatch^ 4€- *f 4^ ^ 4^ t"]mtr 



t^^l^ -f-Al Al^^ofl^ ^aj-^ (Forward Error Correction 

: FEO^Rr ^ «o v ^°fl ^tr ElJi ^Jl (Turbo Code)£) ^tb ^J- 

-§-#^1 A]^EfloflA^| lxEV-DO ^1^^ SE^r lxEV-DV Al^ofl^ Af-g-S]ZL oi 
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cf. ojeit!: ^-Jl^t 1993^ Berrou-f-^ll ^*fl ^-§- *11 & . #7l Ejji ^Jl!- ^ 
^*rfe U" 1 ^, ^ ^-J:7l (Recursive Systematic Convolutional 

encoder : RSC encoder)* ^^5. ^ , zz. A r olofl random interleaver* -f- . 

^ -f^7lS ^^5]^- ^M.o]7\ interleaved^ ^S.^*] 

IS 'S^^Jl, ^ ^-JL7loflA^ «. 7 > ^(extrinsic information)* *\ 

S. iE^r^^i ^4 iterative decoding)* ^tr^r. o]u^ < ^ ^-^H 

^ 451 t^^f^ SZL-^ ^^(Log-MAP algorithm)^ ^cfl-^ZL-^ 

<£j7^(Max-Log-MAP algorithm) ^ S0VA ^Jl^^ 9i^. 

#7] tr toBl^l- ^ofl^-i trellis ^ ^^^* 4^*r^^ 

o^^^o] map <£jlh^# Szz. ^^(log domain) 3J°H, 
^cfl-5.ZL-^ ^Jis]^ SZL-^ ^JHe)^ metric 4^ 5-a>S|-* -f-sfl ^.cf 

^ W tfl ^al* ^ ^jjLofl^ ^.zl-^ toBl^l 4^^1 yl*fl ^ 

^-7ltV ^cfl-^zi-'g <£ZLiq#£- state metric^ LLR(log likelihood ratio, <=>}^} 
"S.ZL ^iL t ^ 9] ^ Aio] ^A*>7fl ^4. °leitr state metric ^ S.ZL -y- 

£«1 3iL* ^*Hr k^l^i trellis^ state s, s'^1 rfl^V state 

metric a, f3 ^ *>7l <^«H 1>^ ^Tfl (recursive relation)^ ^ 
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<16> 



<17> 



i] lo g^ 5 » = log(^l ff*-i(s')y*(s',s)) .log(iff*-i(s')) = Iog(S iff*(s)r*(s',s)) 

^7H, y ^^^--r-^ ^a]^ 4] 1-^1 ^*fl ^£)tt branch metric^ v\ . £f 
oj^o] k«i^ll ^#^1 rfltr 5.ZL-f£wl^ ojs. state metric^ branch metrical *\ 
7 ] <^*^ 2 >^ ^-o] + oi^^ 



<18> 



L(u k ) = log 



f Z « H (')r*(' , .')AW' 

(.T* t j). w t =0 



= log 



(0 



V i 



<19> 



<20> 



= M 0 (0)-Af 1 (0) + / c 

, / c = io g (i+£*-^^^ 

^-7] <^«H 2><*IM M n (i)fe 41 a]^ k°fl^i ^iL ^4 n(0 or 1H1 tfl«fl 

state set(s\ s)<^l>H 333*r metric #( lo S( a *-i ( J V* A (*)) ^ 

H7H t^e} 7}^n I Sflig-^ metric &<>H3-. nj-^- 

*1 M 0 (0)sf Mi(0)^ 4^ k^H 3iL ^1- 04 l°fl cflsfl ^ ^tfl metric «t«H , 
f c ^ A ^2. tfltr ^tfl metric #4, metric ^ *V 0 H ^*fl 3^3^- 

4^ S.ZL-^ ^Jl^^lA-l 73 A] iij-^o. ojojo} 4^ A] ^ k 6\] 

^3 ^Ji ^4^0} 2|cfl metric ^0} *H4, ojofl cfl^- & f c ofl S]*fl 3^4. 

oil- 33*r£, S^-'S ^JI^^IM l>«m 4*fl SH-^ ^ 431 

7jsj trellis #4 2.€- state metric^- 34 5J ^^*>ul, <#7] state metrical 44 



trellis #4 °J44 ^4°ll ^tr 



-3E«1 *<m«- ^71 <^«r^ 2>^1 4*fl 34 ^ 
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A. 

<21> -#7] S.ZL-^ <QrJL?l^-§r ^tfl-^ZL-^ ^JZE)^ <^«r^ 1>S] 

state metic ^a] max operat ion ^^Sj-^H , ^^0.5. S^l^ ^} 

<22> 

log (^) « max(log(^_, (5 On O '> *))) 

01 lo ^*->( 5 ') * maxCog(A 
L^^r^i 3] * 

<23> ^71 <^*)-^ 3>3 ^5*3 %-°M7]) <y^|^ 41 k<H| tfltb SZL & 

■a- max operation^ 3*11 ^^-^ ^ 9X°-*\ , 2>3 ^ f c # OAS 

*>Jl, ^>7l <^fl^ 4>3 ^-o] 2|cfl metric^ ^>o] ofl ^)^^o> ^zl -f^l ^^a]^- 

^ &3-. 

^ ^) = ^o(0)-M l( 0) 

<25> o]£. ^5}^ ^cfl-5.ZL-^ <£jZB^ofl^i- <^*f^ 3><^1 3 *fl *Kt3 ^ 

45:713 trellis #3 3.€r state metric^- max operation^ -f-sfl 33 ^ ^^ji, 

33^1 state metric^ ^-3" trellis #3 <£I33 ^4ofl tfl^ ^iLl- 

#7l <^*H 4><H1 3*11 ^4 03 H tfltr 3*fl metric^ ^o]^ 3*fl 33 ^ ^ 

^*13. ^.elJi, S^.-^ l^e^H^ 7J-0) SZL -^^ul 3*15.^ ^-7} 3 

i±# ^ 4^713 <?j^o s ^^-o.^.*) #4 4if ^*3*H 33. S = ofl cfl 
tr 3*11 3^ ^tr3-. 
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#71 <^n*\ 4><^1 ^^fl ^£ in ^il- -¥-7> 

& 7>#^1- #4 411 ^*S^7l£ ^011, Ojl- ^ O)^ i^*V ^tfl-jg. 

ZL-^ <y;Jlsl#(Max-Log-MAP algorithm with FGCfeedback gain))^ ^--g-tf. olttfl, 

* ol^S. #*Kr 7>#^1^ cflef 0. 588235 °H , ^ #*fl ^ 43L7HH «. 7 > 

^■71 S-ZL-^ ^Jiel^ symbol by symbol MAP decoding algorithm* log 

domain^H ^^tr ?A°]^S., °H1 4^ MAP «£oLSl#<*l| ^t}- tfS. 4^ 

oflAi ^-fofl^ z}- metric* ^*Kr lo gd + ^ ^Eflcq ^ # ^ 

^^M", look-up table ^^S. ^sflo) ^ £-*)l*H ,$7} ^>c^o]o) 4^-£7> 
^7>^>7ll SEth <£:n.E|#* max operation* #*fl 2)tfl-lZL-^ 

^sl^^r SZL-^ <£ji5}#oll til^fl look-up table* €-2.3. *}*1 Sfe ^ 
91°-^, °H1 ^Itr 45l( turbo decoding) a] SZL-^ ^^#^1 Bjfi. 4 

S°ll wl^fl ^ < gsl-7> ^7fl*Rr zie^ #71 IZL-'S ^JlB]^, s|cfl- 

#7l S.ZL-^ ^Jiel^^r Optimum symbol by symbol decision algor i thm°l IBS. , 
A 7 ?}*] <£e^ turbo decoding algorithmic)-. zz.e}cll #^tr ^-©1 State 

metric a, pSf S.ZL -f£.wl ^iL* ^ metric* lo 8( 1 + e " A )^ efl^ 

^7> ^*H«H °1* ^SKrt-ll *>=^|H^ 4 #£7} ^7>*Vr4. SEtr #71 metric* 
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^*Hr3l JtA^ iogO + c" )^ ^3 ^(nonlinear 

functional 5.3., ^3-2.3. A# 33*r^ ^Atb branch metric* Tfl^^t-ll &<H 
^a] Ai^-ofl cfl^fl estimation^ SNR°1 ^=^1 ^.fi^tf. ^ , ^1 tfl 

SNR estimation^ 2.^-7} ^*>^ - SNR mismatch - OfS}. turbo decoding^ 

^ 3.7]) 4- 5^. 

<30> t}^L5L ^rfl-szi-^ <gjL?)^r°) ^ ^ £-*fl3Hl cfl^H #3)£-tf. 

<3i> s.^ metric tH^Io] max operation^ °] ^ *1 B.S. , metric ^1^* ^«fl 

log() <3^°1 ftcf. irJ-^A-] ^-71 ^Jlsl^Ji} ^ *>j=;?:)H^ ^^7} ^ 

7}*}^ %:*\)7} Str -2-€- metric^ t^o] max operation^] ^^fl ol^^^S-S., 

metric Tfl^Hl l°gfl + *~ A )<£| <£*y 0 ) ^-s}*) £>J1JEL3., #7] 7] 

SNR mismatch^- €-*fl7> ^fls}*] &^4. 3Z1-^ <|rJI^^^ ^A} 

^5)#ol^, S.ZL-^ <^JlEl#^ o)^ 42-Jr. ^ofl «l*fl ^ 0.3 ~ 

0.4dB^ <iSh7> %V^- MH)*Kr -g.^ 7 > iHJtr^. 

<32> ^ Aj-^^V Wf^ ^-ol £.ZL-v» oV 31 ^^ > ^cfl-^Z!-^ <^JISl#^ 



o i^3i^> *>fe 7)^ 
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<34> -g- Q*$9) v}^ sLn-*£ ^>=^H^ zp.^ol ^-^>x] ^ Ei 

<35> #7^ s-^l-^. iH^l ^tb ^- #*1tt ¥-3.2] 4^1- ^ ^ 

* C|*H #3*Kr ^I2^^7l2f, #7l ^11^^71 ^ ^12^^71^ °l-g-*M ^ 

3. ^jslsJ- ^^.g «. 7 > 7H#isM f^Rr ^13^^714, #7l *fl3^ 

^71^ ^^1 7}^*1* §«H f^Hf ^1^71^, ^"71 «?J^ 43 «S 

JfE^ ^ Tfl^}^ #=3*Kf 51^ & 7^1^^-, #71 & 7fl^S.^-Ei #^ 

S\$= #7) ^l^^o] o. 7 j-#^ ^4^^7l# i^-fVcf. 

<36> SEf} #7l & 7fl#-*jMr, 

<37> #71 ^S^fe ^iL #-f ^ 0^1 «tofl tfl^H *|tfl £ ¥ #*fl €■ ^o]t 

3l#*>£r ^1535^71 fif, #7l «g^5)*r 3Ji ## # 1^1 #6)1 tfl*H ^tfl ^ ^ £*J 

3. nflES^ ^>ol» Tfl #^>^ ^16^^ 7l^, #71 ^J± #«^1 0^ 1^1 ^ ^ £ 

^ €• "11 *>°H rfltb SZL ^31 ^ 7l#^ ( #71 a|| 5 ^ ^16^^71^ 

#^6)1 Cfl-g-^ #71 71 #^ Zl- JH^ ^ ^--^ ^M^, #71 41=-<3 Eflol 

1-S^-E-l #71 ^ JR^ aV-E-o} ^ # 7ll#^ ^17^^71^, #71 ^7^>S7lSl # 

^Hl dt^Sl 7>#^11- -g^Rr ^2^71^, #7l ^5 ^ ^16^^7151 #^ ^ ^ 711 
#<5M #^zrRr ^18^^71^, #71 *ll8^7lSl ^-o] ^a}^ 7 ] o. 7l 

#3*Hr ^13^^71^, #71 ^12^-^71 ^ 313^7121 ^e«^ 
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^ ^-^^i, B^Ali ojo^ Al^ofl^ ^-Efl 31^}^ *fll4^4, 

^-7] ^-Efl nfl^e] ^ -oflAi ^ Ai^ ofl cfl^ 3)cfl t^IH^ ^^JI, ^7) ^J± 

^1-^1 « ^7] 2|tfl uflH^ #4 ¥ #*flS €■ ^ ^Ol^l ^*fl ^ 

^ ^ol JH^g^M- TflAVS}^ ^^A^, ^-7] S)tfl DflB^ ^-7] Jl^^ofl £]*fl 3L 

zi ^-£Wl(Log Likelihood Ratio)!- ^^l^fe °]^^^# °.S. 

<39> i£*K #7l HL^ 

'<40v: Aj- 7l A oMH SZL f-^S. S^TT ^ «l*flS ^ cflS^ ^ ^7l 

tHM 3^ 7l^7l#^ ^ #ofl o^^fl ^sHa S^b) q-^r &°H, 

<41> ^7) 71^7]!;^ , 

<42> >^7l £1 ^A}o} 7l-i:7l^ TjlAV^-ofl ojo^ ^ ^ # ^ 0 

<43> ZLElJI, ^-7] 73 Al^ -fSltiHl Aj- 7 ] zj- a^ Al^-ofl cflSfl «- 7 >^^.# «V 

^ T 9X^, ^71 7}f^l ?Jt^r "1/2 + 1/4 + 1/16"<H1 £)*fl o]-%-Q 



^ £^ ^ ^.^l-oll ^-Jr* -¥-7>^-ofl ^OlA-^ -§^f_V ^Aj iif^l 
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-Mfe y l^r S^^oHl Sa1^d]5}5L 7>^*> *V ^# 7H£4 ^J7 540.0]) 

^ £ ^X|^ ^ oj 0.0. ol 71 # «-<>WM f^Vo] ^Al^. 7 ^ 

^HTflfe § SJolt).. ZLElJl ^-ir ^^°\) 91°), ^1 7] ^ 

ol^oflAl £ ^^IHfe- turbo decoding Max-Log-MAP algorithm 

^ Szl ;g2£ ^HMH ^-fr Log-MAP algorithm*!! ^Itr turbo 

decoding ej= 0.1 dB^^l ^ Ji^-SKll , Max-Log-MAP algorithm ^ 

Max-Log-MAP algorithm with FG °fl ^1 turbo code^l ^-S -^Ji^r -f^th 7fl*i€ 
Max-Log-MAP algorithm^ ^1^4. 31, £ ^oHr 7fl^ Max-Log-MAP 

algorithm^- y}^?!^^ Max-Log-MAP algorithm^ 7l^tr turbo decoding algorithm's 
£-, Max-Log-MAP algorithm^ wl^fl H/W 4^2.^1 ^7>7> zlsI 3*1 SNR mismatch 

*^ofl tfl*H #3^1 #3*1 Ji^ *>7l5r ^-cf. 
°J^1^1 ^-J: Aj^sl szl -fJEWl ^Jil- ^*Hr ^MHH, 43 ■& '0' 

3f 'l'ofl rfltr ^t)l metric ol^^l, 7l^£l Max-Log-MAP algorithm^H^ A r-§-*r*l 
£ 'O'^ Toll cfltr ¥ ^ metric &«-7>*l JIB^H ^^L# <>] nfl 

©IB tr4. °1^ turbo decoding ^°1 Log-MAP algorithm^ ^«fl <2^°r 
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4 s 91^ turbo decoder ^ ^ofl e^*Rr ?i-g- ^ *1#3H 

Ir^flS., <^2l 41 ^l^oflAi ^ -o's)- 'l^l tfltr ¥ #*fl5. €■ metric* 

°l-§-*H ^tr & f c «- f-^rS ^^1- SNR mismatch^ ^ ^^-o] 

^■ef^)^ %r*)7} 1k*8f>}lLS. oil- ^ S e^-s}- *H ^^lt4. ^t) turbo 

decoder^ SNR mismatch^ ^Tll^ol -f^tr SEtr 

^2r^ t^ofl^Tr #71 f c oll cfltb #3 eA>5}-» ^tr y o V ^* 

^AltVcf. o]^ dl-^l f c # ^efloi logf-^S zicfls cfltr *IW 

*>J1, olBi*> « 0 VAlol A] ^.g. 7Hr^* ^H^tf. 

£ l£r ^-^ofl 45 max-Log-MAP algorithm* ^-§-tr turbo decoder 
S^ltr S^olcf. aj7lA| 2*> max-Log-MAP algorithm^, ##tr wf^f 

metric &* .HB^H -f£wl &* ^Al^l ^Itr ^S^* ^"W. 

't^ofl rn}-^. 2^> max-Log-MAP algorithm^- DECl^f DEC2o]l ^-g-s!^, 7 fl^ 
^ °J:Jie|#oil oi^fl oj^ extrinsic informat ionofl cfl*b weighting* £|tr FGC(feedback 
gain control ler)7> DEC1, DEC2 S.^) ^-^^t. 

£ lofl^i 4l7ll:(101 ( 104)^t ##tr 2* r Max-Log-MAP algorithm* °]&*}^ ^ 
41 ^*j-* ^*S*H ^4°fl tfltr 47> ^ -fiwl ^Ji* 5L#s> 

^ 4171 ^lolcf. ^, #7l 417] #(101, 104 JlI- 

49-15 



1020020042686 #^ 2003/7/21 

^ ^3L7]o]} cfl-§-S}^ o]M. ^Icfe #*17> ^Cf. <?]Ble|Hl(102)^ #7l 4 
3171(101)3^ t^Sj^ ^l^^tS S><*| #3^. ^71 <?]Bl&]l3l(102)^ EiH 

°l^Rr 4 ^ -?-&7l^ C-flolEi ^ 7 > ^3 o] E ^«J^o^ ol 0.0. JlBj^H 
#7] ^ «i^fl ^ ^Jl7l (101)^ #^°1 ^1-71 ^ «i^fl ^-S7l(104)^ <$^*)} TgS. 

4 c-flo]E^ 3=)^ ^<8^tj-. o]^- ^o] oj^^yj ^o] X]^ 

°}^ ^7}( 103)3. ^£4. ^71 ^]1^H.«W o]S. ^1^71(103)^ ^o\] 
2*> Max-Log-MAP algorithm^ ^^fl £^ ^-7> ^3^1 ^ t£^£ 7 }^x] 
(weighting)^ #3*VcK o)Q £o] <^E^wj SH 7>#^7> ^-*fl^l ^ 

¥ ^*fl ^ 4Jl7l(104Hl ^*fl 4s. £H ^<y£ieWl05)3 ^"71 ^^lEi 

5W105)tt #7] <£K\^u\a02)°\}*\ <*^^r ¥ ^ ^ 4 

S7l(104)^ #^o] 3} ^^() ^ 4^171 (101)^1 oj^ofl o]Q\. Qo) ^e)^ 

^ ^123] = aw ol-i=- ^o^ 71(106)3. ^o\] 2*> Max-Log-MAP I^Bl 

^ <2fe ^-7> ^li ,31*1 7>#^1 (weighting)* ^sfl ^*fl^l 2M- A J"7l 
^ 4^171(101)3 ^^^4. 

^ 7>^V7ll-(107, 108)£r ^ «i^fl ^ 4^71 ( 105 -^7> ^iLS-^Ei 

A ^3 ^#^1 tflt!: 3n -f£«l ^31- ^*}7l ^Sfl ^0 a^o] ^ 

^iLt 7K+SH ^71(109)^ 3^L -f^til ^3^1 ^Ji^. 

sH 3H -flE^l ^ Ji°l ^-17} 03.4 3.^, ^3 4J* '0'A3, 3ZL -f£«l ^3.^ 
^7> 03.4 ^3 ^4 'l'-g- 
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tf. #71 ^71(109)^1^ 4jJ^r &7}S\o] #^*WllO)Sf CRC ^^>7l 

(lll)S. ^j^^cf. #7l #^^5](iio)^ #7l #t 71(109)5.-^ #^5} 'O'S^r 'l'^l 

^ 7-1^-^ tjfls.^^ ^ olcf. JSE^V A>7l CRC ^>7l(lll) 

^ 4£€ ^a. ^#3. dHE^ ^#*|-7l ^*fl ^r^SH 

CRC ^il- ^-n CRC 3*>« ^*3*Kr CRC %*\7}°}v\. 

#7l t)3.t]^rd\)*] ^^s)^ 2*\ max-Log-MAP algorithm^! cfl^H 

a. i^ofl of^ 2^> Max-Log-MAP <£Jie)=i^- Max-Log-MAP algorithm^- 71*]- o.^. 
31, -ft «1 *IM*1* 7^a]s>^ -cl-*<H*l 7 >tr ^^H^f. #7l 2*} 

Max-Log-MAP algorithm^*) state metric a, p# ^^r^ SNR 
mismatch^ tfl^- ^-J: -^^^ insensit ivity* -fM^l ^tfl Max-Log-MAP algorithm^ 
A i ^<3th #7l <^n+] 3>-4 -^-^Ml ^>-g-W. ^r^ofl 14 s 2^ 

Max-Log-MAP algorithm^ S.O. ^-5.*] ^ji 73 41°. <£)*fl Log-MAP algorithm^ ^-5. 
til ^tiofl tfltb #71 <^*M 2># ol^tj.. ^, ^6\] 4= 2 *> 

Max-Log-MAP algorithm^ 3.ZL -f £«1 ^iL^ #7l <^r*}# 2><*IH 57^ # f c ^ 

metric & M n (i) 7>^r-fl a]^- <q'^ <i<6\] tfl*v ;g|rfl metric M n (0)^-, ^ 
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^S. €• metrical M n (l)^* f c » ^*Rr ^ o]^6\^\t\., ^, ^. 

^^H, ^iL ^'O'^r •l'ofl cfl*V metric Max-Log-MAP algorithm*^ 

A V-§-^H 'O'^r 'l'ofl tfltr ^ €■ metric ji^SH -f £W] ^ 

<58> ^7] { C S] 5-A>5j-o11 cfl*}^ *BsjM-tf. 

<59> wv^ofl a)-^. 2^> Max-Log-MAP algor i thm<HH SZL 7$x\ ofl ^ 

^>7l <^r*}-^ 5>£f ^-o] e^>s|- tr^f. 

<60> 

/ * log(l + e HMoi0) - Mo(l)) ) - log(l + 

<6i> ^, ojs}^ ^.j- Al^oflA^ ^ nofl cflsfl 7H> €• &* ^ metric M n (0)^ ( 

= €■ &* ^ metric M n (l)^r* °l-8-*H H^j & f c * ^W. 

3-£r metric M n (i)(i>l^ ^7fl« 7>3)<>|) £]tr & f c ^ ^ojs.^, 

ij-^oflA-l ol-s-^- ^T^tf. SEtb Max-Log-MAP algor it hm*IMfe ^3 41 
°1M trellis 3.€r state set(s\ s)» ^^r^i, A set°fl tflSfl metric* ^ 

*>^^ ^2. ^ ni cfltb ^tfl metric M n (0)^ &* ^*Vcf. £ ^rgofl tr}-^ 2 *> 
Max-Log-MAP algor ithnHHfe s|rfl metric M n (0) ^ M n (l)£| & 

2E*V ^Sflo) *H, 4^ ^R>* ^7>Al7l^l $71 ^*fl M n (0)Sf M n (l)# ^Hl ^ ^ 
oj<>|o) ^-cf. o)i- ijqsfl zj- stated s^l^^ metric* m(s)e} ^^s>ji, <5>7l <3. l>-4 
^*fl M n (0)2f M n (D* ^*Vt}. 
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<62> IS. 13 



(1) initialization : s = 0, 


M n (0) = M1N, M n (l) 


= M1N 


(2) Find m(s) 






(3) if M n (0) < m(s), M n (l) 


= M n (0) and M n (0) = 


m(s) 


else if M n (l) < m(s), IS 


l n (l) = m(s) 




(4) IF s = S-1, stop. Else 


go (5) 




(5) INCRESAE s by 1. Go to 


(2) 





<64> 



<65> 



<63> a o v 7 i <K l>$ ) ^o\]a] »MIN"£r -OO^l *n#€rHr state metric 3,7] *fl 

-T- ^f^: $r°l^I, constituent convolut ional code# t 1 ^}^ trellis^ -#Efl 
(total state) ^r°}^-. 

S. 2^ ^<H1 ^ <y °]°1 4^ x\% k^l^i metric M n (0)^ ^ «]*fli£L €■ 

metric M n (l)^ &-$r ^\y) Jr^^c}-. 

£ 2$) 200#7fl^ ^7} <£. 1>^ (i)3!f ^-o] ojojo] A]^oflA-l B^e)^ i^M 
B ^ 05)- lofl cfltr 2|rfl & ^ ¥ €■ ^lB^ ^lSHjRr 

#7jHcf. °l«f ^7l5}-# ^^tr ^ 202^-^5. ^^r^, ^3HB# 

Al^ 7}nj zj- ^EflolH^Ai ^ ti a]^. n (0 H^r 1)<H1 rfl*b pflH^ SJc-ft- n^tf. ^-^^L 
204^71)5. 3l^*H #7l 202#7}HH ^tr ^Ji n^l tflt ^|H?]4 7)^fi] s|rfl 

*11B3 *}M^. Aj-7] 204#7lHH ^fl ^H^H ^o] 7 )^9] 

^IhsJ ^ticf e ^ o. 206^7^5. ^l^^Jl, ZL^^l e>-8r 7^-f 208^-7415. ^*rtf 
. ^"71 206^7)1^ ^cfl oflH^ ^*fl ^EflojHollAi ^ ^e?] ^ ^ 

tr^f. ^Bjul " ^*1|5L ^ *flB^ ^ 7l#^ nflH^ ^HHtrt}. 

<66> ols| ^-^ 208^:7113. ^1^^>^ 204^7^1 oil *] ^ ^i]}o}^6\)^ ^ ^EgJ 

7)^^ t^lB^ ^iH} ^-fo]n S) o]* rq-A] 7)^21 if wl^S €■ ^1BS] ^ 
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iEflojHoll^ DflB^ ^Ai^cf. ^-71 206#7fl SE^r 210^7)1 208#7fl<>) 
2123: Tfl S. 

^ ^3HB ^iicf ^>q- ^ ^Bflo]Eolig ) ^JL, ZL^^l 214^^1 

3. *!*3*}7fl ^4. 214^7}]^ i^lEf ^7} a] ^ Afl^.^- pflB^^: ^§ ^ 

metric M n (l)4 ^ ^^flS. €- metric M n (l)-i- *aH ^ ^ $X^. 0 1#* °l-§-^H # 
7l <^*)-Ai 5>1- -f-^fl Max-Log-MAP algorithm^] 7$x\ jn^ ^ f c -§. 

<69> ZLE-M, Aj-71 JH^ & f c ^ 3M- Aj. 7 l <^fr}-Al 5> <q. ^-o] a] A}^ eA}3^ 

°t E^iL c]iSD^ <^ A]^-^ ^cfl^o] ^ofl n)-^ 4^ A^o] m-^l ^ ^ 

^Ajyj^A^ SNRofl cfltr ^r^-(estimation)ol #7}-^}^ SNR mismatch7]- ^tr^f 

. o]3_ ol^o^ E ^ ^3L7)2) *m Aj-S-o] ^^Tfl 5]^, ZLofl rc)-e|- E^ ^^5] 4 

<?o> zie^ ol^Hl^i SZL a}^ eAj-sHl cfl^H Aj-sj^t}. 
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<?i> ^jo] Lo g-MAP algorithm*}- f c ^ ft# q-^^cfl SZL ^» ZLtfls. 

31 ^^-^ SNR^l ^^*>c1^£. SNR mismatch°fl ^*fl ^ ^Ir^l ^Sfl^lir E s /N 0 

fto] £SHM) ^ 37l| ^r^lTfl ^tf. 14^1 <93 431" ft°fl ^r^l^ol 4 

<72> 

/(x) = log(l + £?"*) + £ *>0, K>0, c>0 

<73> E-lJi 4^7131 42 A^o] ^ >y# &<q ^3H1 sr>7] S^Itt sLU 

^<^Kr metric-i- Sl^S. ^ tHr7> metric &°\) & 

^ tx( linear funct ion)°H °> tr^f. ^ 43 1^ *&sH 4^ ^r*!^- metric 

ftofl tq-sj- m^g ^ f c 7> a] ^3 0.3. <3*>7fl s]^, -^<atr SNR°l2} ^>^e}£ ^SH*Hr 

£)JL, oH rcj-el- <^^tr ^ &7l m-g^tf. 

<74> a o V 7] <^*VA1 6> cq eA >^- -a^olH ^ c ft^gr ^SL*}*] . Sflx^^V^, 

ft f c ^r 31 SL 431: 0^f H rfltr metric^- ^I^S ^ tHr x}o)6\] o]*fl ^ 

^<Htr c» A r -§-*Kr <g2> f-^ofl /(*) 7 > JH^ ft f c ofl>H 

ctt MS]7l nflJg-oji}. 
<75> -MS. ^fif ^ e^rsl- 4^ rough tr £o] roug h approximation 

°ll -2-frS. *]<5H -a- ^d\) teJ-s. 2^ Max-Log-MAP algorithm^ ^± ^ 

£ 3-=L trS 3j^tr 2* r Max-Log-MAP algorithm^ 4^ ^1 
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Sfl *)*Hath ne]i4 /(*)-!- wi^^ ^^*>7fl 5^, SNR estimation^ J± 

#3Sr ^-f^xr JiU ^ 43 #3 3JM SNR mismatch^ 2l*fl 

<76> a o v 7 i #«fl overall 2*\ Max-Log-MAP algorithm^) 3.3. ^a] 

= M o (0)-M,(0) + / c 
73 where L =-/:(M 0 (0)-M 0 (l)) + ^(M 1 (0)-M 1 (l)) 

<78> a o v 71 <^ai 7>o1 i^ M n (l)£- *l^tr e>W ^JlB^l M n (0)^- ^1 

oil ^ ^ sat*. 

<79> ^-7> ^(extrinsic information)^] cfltr 7>#*1 (weight ing factor HI 

rfl^H #3Sj^-r4. ^ ^ofl rcf^ 2^1- Max-Log-MAP algorithm^ S]«fl Si . 

f] 7,§ai 4^^. ^ ^Hl- ol -g-^ o^o] iLjr ?J- >g 

tfltr -¥-7> ^ ^ ^cf. Max-Log-MAP algorithm^ -§-*fl <£-8r ^ 

-¥-7> o}&| e ^>2|- ^ <2^r ^iol^. S> Log-MAP algorithm^ £]*fl <2 

# ^ ^-7} ^i±°ll a]sfl ^ u Ho s cf^i 3. ^ ^ o^-eH, 0} ^ 

eflo] ojs.^- 5}-- Max-Log-MAP algorithm<Hl^^ nfl al^Vcf ^ t£*1| ^ 

™7\ ^^°\}^ ±^ & 0.588235^ 7>^^]» ^&t}. 

M- rcj-g- 2 *> Max-Log-MAP algorithm°lH^r 4 ^iL rfltr 4-£u) 

^ D ].t^ ^ ttl^s. ^Jt-a- ^ metric^ 2]^ JH^ # S^-jl oi^-^-S, -^7> 
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<80> Le(u k ) = FT, ((M 0 (0) - M, (0) + f c ) - (L c ^ + Z,a(w, )) 

= IF, ((M 0 (0) - M, (0)) - (4^ + La(^ )) + / c ' 

where /. ' = ^(log(l+^ (0) -^ (,)) )-log(l + ^' (0 >-^ (I) >)) 

8] or / c , = -ii:'(M o (0)-M o (l))+/s:'(M 1 (0)-M 1 (l)) 

< 8 i> ^-71 <^-ii 8>o\\M K' = K-Wf^l^. n^ui, L c y k ^r ^ reliability* Ji^*V 
Eli 4^71 ^^ojji, La(u k )^ ^ ^JiSl cfltV ^(apriori 

i n f or mat i on ) . 

<82> o]^HH 2*r Max-Log-MAP algorithm^] ^tb^^^l^lr^cfltlrS. 

<83> £ 3-£: ^-^^1 14^ 2*> Max-Log-MAP algorithm^ ^Sjs] Aj^-oll tfl*!: S. 

<84> 400#3HH trellis ^o] (transi t ion) -B^cHH branch metric y» 

7flA>t!- :f 402#7flS. *1*3*H ^o) 34^^ £ = state set (sl( s)o]1 ^ state 

metric a, 131- ^tr^K ZLi^JL 404#3lS. a, {31- °l-g-SH # 7 j £ 

22] *lH jL#£ofl ^ ^ol jz^cq stated tfl^ 7$X) o^-g- 
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n^Sr^i S.=L ^^.1- ^p-^V^l best metric M n (0)^ ( ^ «i*fl best metric 

M n (D* -§^H1 ^P-trCf. #71 % metric M n (0)2f, ^ best metric M n (l)^§- 

tr 406^-TjlS. #7l <^^^] 8><^1 ^-5r #7l metric ^H^h SNR-fi- 

-313} tr ^3 ^JI sfl^ #l-ofl tfl«r ^iLCapriori information) ^ °l-g- 

*M ^#^1 tfl^r ^SLI- ^-tr^. #7l 4063: Til £1 j£ 5 o| 601) 

602 ^ 603^1 #*l-i-o|H ^^^nf. n^i ^ 6083:7115. ^*3*H #7l ^-7> ^iLofl ojs 
7>^^1 W f « ^tr^f. #7l 608^-741^ £ 5^ 604 ^^^cj-. 

^ofl 2*f Max-Log-MAP algorithm -g: Ja^§ & f c '£ Szl ^ 

^ f-^rS. eA}5H 71^*1 ^«o]l tc}5> # 7 1 <^«r^l 8>ofl ¥ ^ ^ *>M-S. ^ 

tr^f. ^, T^ieHH perfect SNR estimation^! 7}^}i}JL 7>^^>^1, #7] <^*H 8> 

oflA^ 57^ ^ f c 'l- ^Sflo^ SZL tgnfl^ A]^ ^>J7, ZL^^l &0_ 

^ #71 <^«M 8>^1 ^^1*1 JH^ ^ f c 'l- eA>2}-Al7j ^Eflofl o) 

n 7ll#tri=r. Txfef^ ^>7l 5083: TjHH 7^*1 ^tr T 4103:7113. ^S}^ 

7 r ^ <^*ll 4^ ^4^7} 7j-^*V ^ 4123:7113. ^Sj-ji, H^^l ^il^ 414^7111- 
tIW. #71 51237)13 ^fifr}^ ^1-71 <^*H 8><HH ^ JE^ ^r-g-^M, 414 

3 31 3 ^«g*}3 #7l <^§|-^ 8><^H o}2fls} ja>§ A>-g.^.cf. ^-71 412^711 <q 

^Rr £ 6^1 701, 702, 703, 705 ^ 707^ ^ #*fl 

SE*V #71 414^711 2} 4^ £ 6S1 701, 702, 704, 706 

^ 708^1 ?! #^ll-i- -f-^fl 'FLAG' ^1J17> l<y ^1171- #^£l^ ^^^>J1 
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<87> £ 4^r <U ofldfl Hj-e} cyo^o^ J2-Jr Al^ofl^ -fstil ^tiofl ^. 

t> ^cfl metric #4, ¥ 'd^fl metric 3M- -§-*Hl #7l ^S^l^r. ol^o)]^ # 

71 £ 41- 1^1 -^5L«1 #71 ^ ^ ^*H1 rflS} 

<88> Aj. 7 ] i^ofl^ AjOjg. £ Al^ ^ ofl ^ - ^ met ric &* 

#71 ^*ll ^€ ^^4. %v s tLjr 5U( 512) 513, 514^ ^ofl afel- ^ w} 
^ metric* 7fl^>7l ^-£-<>lcf. zl ^S] «-«ol ^JjLjr 501, 502, 503-^ 

Max-Log-MAP algorithm^ Or^r E i-£- -^Jl^ slcf. #7l *V ^ 

^^r trellis ^ s^- stated <M state* ^71-^71^ metric* ^^1^4. 

°H SEL0 ^IJUr ^ £1*1) stated 'O'^l &* stated >Hfe 'l'^l 

4k§l°H, SELl ^]JL^r ^ ^^flSSr ^ stated '0'^ state^H 

<89> E 4 o} 502, 503, 511, 513 ^ 514 ^ 7fl^ <Q ^ 4] cfltjfl a^b» a]^ 

oil ^5r, 'O'^l ^-ir 7>^1^ 0 portal ZLrflS. #^5lJl, ^ ^IJL 

7> '1'21 &-g- 7^13 1 portal =Lz\\3_ #^5l^ ^7Ht}. 501 * 512 ^"^1 

¥ 7fl2l a, Ml °J ^ ^1^1 cfl^H a^ ^lJ:7 r >0JiiLr4 ^ 

oo> 51 5^r tg-^s] QJ oflofl 4^ ojo^ ^.j- a1^o]1^ *fli£ ^Ji ^#<H1 cfltr 

^7} ^if ^^*>7l « ^^soicf. o]^v -£ 5* #asH £ 4 el- °J 

^1*1 #^^-cf. 
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oi> AV&^A (601)fe A -81-41 « 3iL 0*}- H tflsfl ^ ^cfl nflH^ 

^H* ^^t <2^r4. a^r ^12^^71(602)^ ^ ^#5. 

-^4 <2^r $}±2\- 4*1 4*H #3?r4. ^"71 *fll ^ ^112^^71(601, 

602)5-^ #^£l^r 4 4]Jl#£: *H3^4 (603)5.^- 3 ^€4. ^3^^71(603) 
*Hl3^7l(60lHH ^-tb S-^. -f^l *)12^7} (602)3] ^iL4 4 

# <«1|^ #*H4. <r, #7] m^.^7) (603)31 71^21 Max-Log-MAP 

algorithm^ «- 7 > ^17} ^4. ^-^71(604)^ #7] *l]3^7l (703H4 ^-7}- 

7>^^l» -g-sHr ^>45.4, 7l^S] 7>^^1» ^ Max-Log-MAP algorithm with 
FG°114 #*H4. ^, 7>#^1# 15. -M^r^, Max-Log-MAP algorithm^ £4. 

Sti" ^14^^71(605)^ 7>^^l7> ^-7>^^.oll £ 6^1 ^ms^-El ^*fl^l 

^ JH^ &-8- 44°} 24 Max-Laog-MAP algorithm^ 4€- 4 #3] -Sf-7> 7fl^4<*) 
#^?t4. 

<92> ^-71^ ^ ^ofl^ Max-Log-MAP algorithm^ al«fl 44 ^7}Q 

7 r f^l W f l- #4tt ^7l(604)3f, H^^jt f c 'l- 4*Hr 4<47l(605)olcf. HL*V ?-im 
4^-8: 7>x]^ Max-Log-MAP algorithm^ *}M*t «fl ^7>£]^ -^-^-^ #7] 7^71(605)7]- 
€4. 

<93> JE 6£- ^ofl 44 «-7> ^£11- ^HrHl ^SL*Y 7^44 ^ # 

^- ^^£ol4. °14 £ 6* %^4°i 44 -¥-7f ^jii- ^4^4 32 

^ Sbfr 31^471 M ^-i- ^Ml^l -£^*r4. 
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^7) J£ 69] ^|1^^7)(701)^ ^ <H cfl^H 3^ "HB^^r ^ #*fl5. e 

^1B^4 ¥ ^^flS. €• "llH^ ^-o] ^|i g *ll2^7l 

(701, 702)<*IH $^4- o}^}^ = Efl ol^.(703)o11^ tf 7 ) 8>^1 S]*fl 

log SH 1 * ol-g.^- ^r-fr ^th}. ^"71^- ^1 ¥*fl*! i=M ^13^^ 

7l(705)JL ^^H, o^H cfAl 711 ^£ ^ ^71 2fll§ 

^71(707)5. 9J ^ 3 <H 7^^1# ^ ^ ^ St* 

JEE^ ^114^^71 (704) °1H ^>7l *fll ^ 7fl2^7l(701, 702)5.^ ^ v\]^ 

*=M ^1^4. ^-Sl^. *H2^ 71 (706)^11 *i 71^71 3M: ^H.-id^ 1 S" 

A o V 7l £ 6<HH FLAG ^151^ ^-71 <^*M 8>*1H ^d^f^] Af-g-s]^ 

^1^71- £tf. ^, ^71 <^«r^ 8 >S1 M$ & # ^ ^ *ii»*Rr OiLS 

S7l^ ^£-°l ^H** ol-g-^H f c '« ^H, °1» ^ look up table 

°1 ^giL^l. ois»l- ^-el ^-71 <^*H 8>^1 52.^ & ^ c\^S\ jh^ ^ ^eU^ ^ o. 
IS. 5.71 ^ «.«ol ^EH^j7 ( Ti^^V ^^71^1- ^-^71^. f c '-fr ^>7ll ^cf. FLAG 
a]JL7} 0°J ^-foi]^ ^Ai^-oi]^ perfect SNR estimation^ iL^l-sHo}: *Vcf. £ 62] f 
^•Sr ^ *ll 2*} Max-Log-MAP algorithm^*! ^7>£l^ *r^3H 

-Ir^-olcf. 2Et> ^-71 1-^-* *J*fl ^Al 7 }#*1 Wf^ K'Sl 2^ *1^S M 7 r ^f 

^>£^- AJBB^ ^.7] £ 5 ^ £ 6 o} ^-^71^ bit Aj^7l £E^r ^11" 5£^tb ^ 

^7lS ^ol 7>^^>cf. 
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^ofl-H 2*r Max-Log-MAP algorithm^] tcf-s. turbo 

decoder^ ^*\] tfl^H ^-at}. ^ofl xx\% 3-9] ^ 

^th£r floating point simulat ion-^-S. 0)^.0] 4^ 
BERCBit error rate)3f FER(Frame error rateHl ^*fl JiSl^. ^.^^l, SNR mismatch^ 
^tr ^^-i: #^i7l ^*ti Eb/No offset^] 4^ ^¥ Htb 3Hi=r. 

£|tr turbo encoder^ CDMA2000 lxEV-DV^l^i rate 1/5 turbo encoder-!- *r-§-^rS2 

.31, overall code rate^- 1/5 &7$f>} 7 ) ^3W^ QCTC operation^: 4^ 

s-r^^f. Frame 3.7]^ lxEV-DV spec.°ll encoder packet size7>£til t}^\-S. ^f>} 

, -y-t ^ *1 BPSKo] Ji , *1^5^r AWGN ^dtSf 7}^*}^. 41 

s^cHH^ 8«M*1^ #4 411 ^*r£A^, frame error 7} 507fl ufl 
simulation^- ^3)^H BER & FER-§- ^^^>^cf. 

^-71 <^S)-ai 8>°fl^ ^€ weighting factor W f $r K'^r ^3 ^^^}^cf. 
^a>^ o_s. turbo decoding^- -tH tr ^S. ^r^j-g- sup-optimal decoding operation - 

not Maximum likelihood decoding - ^--4 4 2- -^^H A ^ ^^># -fr^l^ 

7 r J 5^°l ^titb^T. SNR mismatch^ *r*r ^"^H 9X°]*\5. Eb/No offset^ ^ 

^iUl -1 dB^£^ Eb/No offsets 5Hr ^-$-7 r i^s} d] M-^ ^.ol^l 
sl^cfl, ole^ ^Kg. iteration ^HHH -R-^ ^ 5Utt ^ ^*>» -1 dB ^ 
erroneous weight ing°l #^H7l7] nfl^AS. tL9l^. ty^r*] wetgthing factor W f £r ^ 
^3 *M <^r«H4 9>2f ^^tbcf. 
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<ioo> 111 

<ioi> <^*j-^i g><q. Wf S] 3M- 22] ^1^1-^ ^-o.s. 7>f^ll- § 

<i02> <^*H 8>^ K'^r <^r«H 4>2] 71^71 Kofl W f -i- ^ ^o]nf. a o v 7 ] <^ 

^ 6>^ K^r ^ /(x) = log(l + e- x )^ ^ 7l^7ls 33^. irf-eM oj» 

S.*} s]-^ 5>7l <^*H 10>-4 £0} £A]^- ^ ojcf. 



<103> 



1 r 1 , log(l + 0-log2 



10] a l + e a 

<104> ojnfl a o| ^ ^ 1(x)7) . o]n}o^ $vg- H^cq ^ ^cf. ^, a 

7} tfl^ 9J±t}- 3.^, l(x)^r lO" 4 ^ ^j-^Tfl S^S, a 3M: °H t}]^V K 

^>7l <^«H 11>4 ^-o] £ a1^- ^ ojx^-. 



<105> 



^_ log(l + e - a )-lo g 2 



= 0.7700 « — 
!3 



in 

<ioe> ^^-i- ^ ^ Aj-7] <^*H n>4 go] *3°]7>}^ -<Hrtt >8¥ 

* 31 ^ 91^. A o V 7l <^*H^ ll>ofl ^51^ K'^r ^>7l 12>^ £<>1 

<107> , 

K' = K-W r = — 



12] 



f 16 



49-29 




1020020042686 #^ <^7}: 2003/7/21 

<108> # 7 ] 12> 4 ££r K'3 5E*r *rH.S)H ^MH <a^# #^tr 

bit ^ <S^o_S ^ ^ ^cf. 

<109> o]*HM e^>^« ^-f^r ZL%^1 &2 ^Jf€ *]-§- 

#^^-cf. £ 8 ^ £ 9^ EP size7l- 3864°] ZL, overall code 
rate°l 1/2^1 cfltb turbo decoder 42 ^^S: M-^ifl^ BER ^ FER 

tr S^oltf. ^-71 3E. 8 £ £ 9<HH ' LogMAP 1 Log-MAP algorithm^ sltr 4 31 

1 log2 MaxLogMAP ' f c # log ^ l(x)S <£JLe)#°fl £R> 4Jl ^2 

, 'mod MaxLogMAP' f c » l^r #*rS algorithm^ ^1 

'MaxLogMAP with FG'^ 7}^$\ feedback gainer 5^ max-Log-MAP algorithm^ ^tr 4 
2 ^-8r, ZL5]J1 'MaxLogMAP '2 7l^ Max-Log-MAP algorithm^] 2]*r 42 M- 
H^^cf. £^<^1 u>fif ^-o] 'i og 2 MaxLogMAP'ofl *> 42 'LogMAP'^] ^ 

tr 4^1 7>^- e^Sj-XJn}., SNR mismatch7l- ^l^tr 

^*>^r &^°] &t)-. =LZ\JL, 'mod MaxLogMAP' <*fl ^ tr 42 ^¥£r ' LogMAP 1 °fl 
tr 42 «l«fl 10-2S1 FER^H ^ 0.1 dB <£^°] , 'MaxLogMAP 

with FG'^1 £]*r 42 tijsflA^ oi o.05 dB^ ^ °14°] eT ^ ^cf. 

5Eth 'mod MaxLogMAP' ^1 S]tr 42 ^2 SNR mismatch^ ^Tfl&ol ^o]^ o. 

<no> £ 9 5J £ i 0 2 Eb/No=1.3 dB<Hl^i «>4 42i *r2r ' log2 MaxLogMAP'^ ^4 

'mod MaxLogMAP'^ 'MaxLogMAP with FG'^ rL&)jl ' MaxLogMAP ' ^1 

iH*r i^olcf. ' l 0g 2 MaxLogMAP ' 2] ^^-0) aV^Hl tcj-ej- 7}^ ?A 
^S. M-^^TJI, 'mod MaxLogMAP '^ ^2 'MaxLogMAP with FG'£) y l*fl €- 
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■& FER #3H*1 nfl 7«i^ 'MaxLogMAP with FG'^ 8«1 

<m> 5. 11 ^ £. 12^ EP size7> 792°] JL, effective code rate°] 1/5<?1 tfltb 

BER & FER ^¥ ^ £^^14. EP size7> 3864 91 b}^7Hs 5 

7M algorithm^- 42 -f<i ^H^r i£s}-7} ^nf. cf^>, EP size7> 

3864 °J ^<H1 til^fl 'mod MaxLogMAP ' $\ 4 31 'MaxLogMAP with FG'^ 4^ 

wl^fl ^ 0.1 dB^ s.t\. ^ ^ i^lJi 54-§-# ^ $aq-. 

<ii2> 5E*r £ 13 ^ 5. 14^ Eb/No=0.7 dB*lH EP size=792^] tflsfl <£4 

*r€- ^* S-^olrf. n^jT £ 15 ^ £ 16 _o_ EP size7 ]. 3864^1 Jl, effective 

code rate°l 1/2^1 ^-?- ( Eb/No=l . 2dB^l *\ SNR mismatch^ A 4^ ^JL&l^-i-^l 

^tr 41 al^tt ^r, turbo decoder °J ^ ^Ir^l tfltr SNR 

estimation Eb/No of f set^^ ^^-7]- ^^^f^^- BER & FER^ ^-fr iL 

<y ^.2.5., Eb/No offset^ 0 dB<?] ^-°-7} perfect SNR estimation^ 7>^*r ^-^l^. 
ZL^oflA-] ji^-cl -mod MaxLogMAP ' °1] ^t!: SNR mismatch^ -¥-^tr 

^.ojji 50 0.0. <£ - 01 cf. ol^ f c l- ^21*>^ l(x)l- metric 0 -] °i*f f-^S e^s)-, 
nfl^-olcf. n&m- -iog2 MaxLogMAP' <H1 3tr 42 SNR mismatch^ nfej- 

^sHg-g- SJU^, o}^ lOO-i- ^o] iog()^S ^^^71 nfl-g- 

ofl SNR mismatch^ ^-sf logO^MM 9l^r9l metric^ ^sHl v\-^ c $\ *&.s\-7\ t>l*m^ 
o.^ o)*zo]*) 7 ) nfl§-o]cf. Log-MAP algorithm^] w]s)]a^ zl ^c]- 

*1 *r°.^ , <4 



49-31 



1020020042686 «]*}•: 2003/7/21 

eH cflef -6 dB - +6 dB SNR estimation^ iL^^, ' log2 

MaxLogMAP' algorithm^ turbo decoding algorithm^-S. A\-%-lk ^ oi-g- o.s. ^.<yrf. 
<ii3> *|)oV$ 2^V Max-Log-MAP algorithm^ turbo code ^-Jl EP 

size<Hl ^r^l^ol Log-MAP algorithm^ ^-Jl «1 ^fl °J= 0.1 dB^ ^ ^ 

# 5£^§- ^ ^ ^534. ZL^JI, ol a^o. 7l ^o^ Max-Log-MAP 

algorithm (with or without FGH «1 «fl -f^tr S*V 3H1*!: ^ &&tj-. Str, ^ 
°1H ^) A l algorithm^ ^#°1H ^ cfl^r SNR estimation^ nf 

i -2-fr7 r ^W^JE, °H1 ^TflgH * 0 Vav Aj^g. M.^JL, °] ^ ^-§r 



^#tr w>4 Max-Log-MAP algorithm^ -f^tr ^^g. j±o]ig 

A i Log-MAP algorithm iL^ ^>^:tr ?2S Max-Log-MAP algorithm^. 4 ^1}$] *r^-3M 
^9l ^7}*};SL3. ^^•tr^f. °H1 ^5} CDMA2000 lxEV-DV ^ 

H ^^9] cjaci ^nl o>q^ um T S ^ HSDPA^l i^cHlS. 
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[3^8- l] 

BliL ^3L$\ 451 ^tb ^# ^1 «o^^l 5tl°H, 

St^Al^ ^ ojo^ Al^ofl^ Aj-Bfl ^ElJ^. ^A>^ ^l^^, 
#7l #Efl & ^ Al^ojl tfl^r ^tfl oflB^ &-g- ^^JI, #71 

3J£ ^#^1 tHtb #7l 2|cfl ^4 ^ wj*fl5. 3. fie) j.}o]6\] Sjsfl ^o\s\ 

^ z-^ti^ 

3i|tfl uflB^ #71 m% 3H1 Sl*fl Szl -9-5=131 (Log Likelihood Ratio)-!- 

^S^Rr *H3-4^ °1^-°1^* *}tt #7l 41 

[3^* 2] 

*H 1**11 SlWi, #71 H>§ 

#71 B^el^ #°1H #7l ^nfl nflB^ ^ Jf wi^S e ^1B^ *H1 

i^TT #71 SZL Sg^S] 71^-711-Sl Jg^ ^tfl * 

^Bl ^lO £ ^ #71 41 »<H3. 

3] 

*l|2*4| 9X°)*\, #71 3-3^ 7l^7l#sl 3g^^. f 
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#7] S.ZL 7)^7}^ ^^-g- ^AV^-ofl °\o]X\ ^ 0 ifl*l 

9 °1*}2] 7}-^ f^)o £ -g-o. s^jo S ^ 41 w o V^. 

4] 

^■71 7,§ A] ^ S ZL -f£»H ^^fl 4 ^Ji -a 1-6)1 tfl*fl ^-7^11 «H*-*H 

-*7l ^1 ^ . 
5] 

#7] 7>f^l Z}7] <^n+] 13>o\] &<$4: *Kr $7) # 

[^H4 13] 7>^^1 # = 1/2 + 1/4 + 1/16 
6] 

-Sjt-JLSI 4« fl* T 1 ^ ^71 Sa^^, 
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-¥-7> ^Ji» t)1#*H #^*Rr ^13^^71^, 

#7l ^13^^71^ ^o] 7 >^^1» #3*}^ ^l-g-^71^, 

#7l JH^ & Tfltf^ML-M #^3^ JR^ ^ # 7 ) ^l§^7l^ #Sj-g. 7>A>*>^ 
^14^^7]» S-^O-JL ^ ^-71 #*1. 

[^T 1 * 7] 

^16%H1 Sa°1^, #7] JH^ & Tfl^HMr, 

#?1 <g^S|if ^Ji ^ 0^ tfl^M ^Efl * ^ 1^ €• *H 

1- 3l#*Rr ^1591^71^, 

#71 <a^=)*r 4]!- ^ 1^ 3H tfl^H ^ ¥ ^ "llB^ 

3l#*}fe ^16^^71^, 

#71 ^iL ^^91 OH- 1^ ^rfl * ^ wi^fl ^ u\)^ *}o)o\) cfl*V szi 

^ SlT-i- *I#*H, #71 ^15 ^ ^16^^7101 f^ofl tfl-g-*}a} ^-71 7i#*l ^ & 

#71 ^-^ #^5} AV 7 ] z| JH^ ^-E-o] ^ 7fl#^ ^117^^71^-, 

#7l *fl7^7lS] #§H ^fi] 71-^^11- §§>fe *fl2^7lSK 
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$7] *H5 ^ *H6^7l3 #<S] T^l^l-^ #^*Kr ^18^^71 Sq-, 

^•71 ^118^^71^ #§H1 Aj<§ f-^^ 71*7] 1M- #3*Rr ^13^" 

^7l<4, 

A eM ^12^-^71 ^ ^13^-^ 71^1 #I«*H #3*Rr ^^711- 
S. ^-71 ^ . 
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15. 3] 



8ranch metric calculation 00 



State metric update (a t fi) 



Find the best and the second 
best metric for symbol n 
(A/„(0), M„m) 



Calculate conventional 
extrinsic information by metric 
difference, channel reliability, 
and apriori information 



Calculate extrinsic information 
multiplied by w f 



4ot 



40B 




YES 



Calculate extrinsic information 
added by //defined by (6- 1 ) 









Calculate extrinsic information 
added by //defined by (6-2) 
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[S. 4] 
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[£. 7] 



BER performance of turbo code (EP size = 3864, R=1/2) 



a: 

UJ 

co 



1 .OE-01 



1 .OE-02 



1.0E-03 
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1.0E-05 



1 .OE-06 




BER performance of turbo code (EP size=3864, R=l/2) 
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[51 8] 



FER performance of turbo code (EP size=3864,R=1/2) 
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1.0E-O1 
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— *— mod MaxLogMAP 
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FER performance of turbo code (EP size=3864, R=l/2) 
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15. 9] 

BER performance of turbo code (R=1/2, Eb/No=1.3dB) 




1.0E-06 L— — 1 

1 2 3 4 5 6 7 8 

Iteration number 



BER performance of turbo code over iterations (EP size=3864, R=l/2, Eb/No=1.3 dB) 
10] 

FER performance of turbo code (R=1/2, Eb/No=1.3dB) 




1.0E-03 1 - 1 

1 2 3 4 5 6 7 8 

Iteration number 

FER perfoimance of turbo code over iterations (EP size=3864, R=l/2, Eb/No=1.3 dB) 
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BER performance of turbo code (EP size = 792, R=1/5) 



1.0E-01 F----H: 




Eb/No (dB) 

BER performance of turbo code (EP size=792, R=l/5) 
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12] 

FER performance of turbo code (EP size=792,FM/5) 
1.CE-KX) l- ■ ' --..I j J. . , j ■ ■ ' 




Eb/No (dB) 

FFR performance of turbo code (EP size=792, R=l/5) 
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[£ 13] 



BER performance of turbo code (R=1/5 ( Eb/No=0.7 dB) 
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BER performance of turbo code over iterations (EP size=792, R=l/5, Eb/No=0.7 dB) 
[51 14] 

FER performance of turbo code (R=1/5, Eb/No=0.7 dB) 
1.0E-KX) *h 
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FER performance of turbo code over iterations (EP size=792, R=l/5, Eb/No=0.7 dB) 
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15L 15] 



BER performance of turbo code over SNR mismatch 
(EP size^3864, R=1/2, Eb/No=1.2 dB) 



1.0E-KX) 
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h»— log2 MaxLogMAP 
-A— mod MaxLogMAP 



MaxLogMAP with FG 
MaxLogMAP 
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BER performance of turbo code over Eb/No offset (EP size=3864, Eb/No=1.2 dB) 
[5L 16] 

FER performance of turbo code over SNR mismatch 
(EP size=3864. R=1/2, Eb/No=1.2dB) 
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— • — LogMAP 

\oq2 MaxLogMAP 
— A — mod MaxLogMAP 
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FER performance of turbo code over Eb/No offset (EP si2e=3864, Eb/No=1.2 dB) 
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